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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To improve the reliability of connection and to reduce the 
outside dimension of the liquid crystal display device by forming a 
printed circuit into a two-layered structure directly printed with 
printed wirings on a printed board. 

CONSTITUTION: The printed circuit 5 is made into the two-layered 
structure 7 directly printed with the printed wirings 4 on the printed 
board 3. The printed circuit 5 having such two-layered structure 7 is 
thin and has excellent bendability and, therefore, the printed circuit 
can be mounted in a nearly perpendicularly bent state to the liquid 
crystal display device. Since the window frame width is narrowed in 
this way, the outside dimension of the liquid crystal display device is 
reduced and since the printed circuit can be bent without forming a 
slit to a resin film, the disconnection of the printed wirings by bending 
is obviated and the connection reliability of the printed circuit is 
improved. 
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A. Relevance of the Above- identified Document 

This document has relevance to Claim 4 of the 
present application . 

B . Translation of the Relevant Passages of the Document 
[ABSTRACT] 

[PURPOSE] 

To improve the reliability of connection and to 
reduce the outside dimension of the liquid crystal 
display device by forming a printed circuit into a two- 
layered structure directly printed with printed wirings 
on a printed board. 

[CONSTITUTION] 

The printed circuit 5 is made into the two- layered 
structure 7 directly printed with the printed wirings 4 
on the printed board 3. The printed circuit 5 having 
such two- layered structure 7 is thin and has excellent 
bendability and, therefore, the printed circuit can be 
mounted in a nearly perpendicularly bent state to the 
liquid crystal display device. Since the window frame 
width is narrowed in this way, the outside dimension of 
the liquid crystal display device is reduced and since 
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the printed circuit can be bent without forming a slit 
to a resin film, the disconnection of the printed 
wirings by bending is obviated and the connection 
reliability of the printed circuit is improved. 

[CLAIMS] 

1. A liquid crystal display device in which an 
electrode of a liquid crystal display panel at an upper 
fringe of the device and a printing wiring board on a 
back surface of the device are connected by using a 
printing circuit on which a driving integrated circuit 
is mounted, wherein: 

the printing circuit has a two-layered structure, 
in which a printing wiring is directly printed on a 
printing substrate; and 

a connecting surface of the printing circuit with 
the electrode and a surface bent down at an edge of the 
connecting surface as a bending part make an 
approximately right angle with each other, whereas a 
surface including a connecting surface of the printing 
circuit with the printing wiring board is bent at an 
approximately right angle with respect to the surface 
bent down so as to be approximately parallel to the 
back surface of the device. 
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[MEANS TO SOLVE THE PROBLEMS] 

In order to solve the problems, a manufacturing 
method of a liquid crystal display device in accordance 
with the present invention takes measures as follows, 
in the liquid crystal display device in which an 
electrode of a liquid crystal display panel at an upper 
fringe of the device and the printing wiring board on a 
back surface of the device are connected by using a 
driving integrated circuit, for example, a printing 
circuit on which an IC chip is mounted. 

Specifically, the printing circuit has a two- 
layered structure, in which a printing wiring is 
directly printed on a printing substrate, and a 
connecting surface of the printing circuit with the 
electrode and a surface bent down at an edge of the 
connecting surface as a bending part make an 
approximately right angle with each other, whereas a 
surface including a connecting surface of the printing 
circuit with the printing wiring board is bent at an 
approximately right angle with respect to the surface 
bent down so as to be approximately parallel to the 
back surface of the device . 
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[EFFECT] 

According to the arrangement, the printed circuit 
is made into the two- layered structure directly printed 
with the printed wirings on the printed board. The 
printed circuit having such two- layered structure is 
thin and has excellent bendability and, therefore, the 
printed circuit can be mounted in a nearly 
perpendicularly bent state to the liquid crystal 
display device. Since the window frame width is 
narrowed in this way, the outside dimension of the 
liquid crystal display device is reduced. 

Further, because of excellent bendability of the 
printing circuit having the two-layered structure, 
since the printed circuit can be bent without forming a 
slit to a resin film, the disconnection of the printed 
wirings by bending is obviated and the connection 
reliability of the printed circuit is improved. 

[EMBODIMENTS] 

An embodiment of the present invention is 
explained as follows, referring to Figures 1 to 5 . 

A liquid crystal display device of the present 
embodiment is assembled, as shown in Fig. 1, in such a 
manner that a TAB package 5 as a printing circuit, 
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which is a TAB packaged IC chip 2 as an integrated 
circuit for driving a liquid crystal display device 1, 
is connected to an electrode 6a of a liquid crystal 
display panel 6, and then a window frame 10 for 
covering portions of upper and lower parts and a side 
part is equipped at a fringe of the liquid crystal 
display device 1. 

The TAB packaging is, as shown in Fig. 2, carried 
out by using a duplex TAB film 7 having a two- layered 
structure, which is a copper foil 4 as a printing 
wiring directly printed on a resin film 3 as a printing 
substrate. This duplex TAB film 7 is made by molding a 
tape shaped duplex tape by using a metal pattern, the 
tape shaped duplex tape being made of the resin film 3 
plated with copper. A duplex tape manufactured by 
Sumitomo 3M Co. Ltd. is used in the present embodiment. 
Moreover, in the present embodiment, a 50 /xm thickness 
of Kapton (product name) is used as the resin film 3, 
and a thickness of the copper foil 4 is 35 /xm. Formed 
by plating, the copper foil 4 can be set to have any 
thickness. Accordingly, since the thin resin film 3 is 
used without using adhesive, the TAB package 5 using 
the duplex TAB film 7 as a whole is sufficiently thin 
and offers good flexibility. For this reason, as shown 


Page 6 


Hei 4-88320 


in Fig. 1, the TAB package 5 can be bent without 
forming a bending part such as a slit on the resin film 
3, and has sufficient strength for bending. 

An output terminal of the TAB package 5 and the 
electrode 6a of the liquid crystal display panel 6 are 
connected by using an anisotropic conductive film (not 
shown) . 

Moreover, an input terminal of the TAB package 5 
is connected to a printing wiring board 8 by soldering. 

At a lower part of the TAB package 5, a backlight 
9 is provided for sending light from the lower part of 
the TAB package 5 . 

In the liquid crystal display device,. an 
assembling procedure is shown as follows, .wherein the 
TAB package 5, the electrode 6a, and the printing 
wiring board 8 are connected as shown in Fig. 3, and 
then, the window frame 10 shown in Fig. 1 is equipped. 

First, as shown in Fig. 4, the TAB package 5 is 
bent down perpendicularly at an edge of the connecting 
surface to the electrode 6a as a bending part. Next, as 
shown in Fig. 5, the bent TAB package 5 is bent at a 
right angle with respect to the surface bent down so as 
to be parallel to a bottom surface of the backlight 9, 
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namely, parallel to a back surface of the device. After 
this, as shown in Fig. 1, the window frame 10 is 
equipped at a fringe of the liquid crystal display 
device 1, thereby completing the assembling procedure. 

As described above, in the liquid crystal display 
device 1 using the TAB package 5 having the two- layered 
structure, a width A of the window frame becomes 
approximately 10 mm, which is approximately 10 mm 
narrower in comparison to a case where a three- layered 
structure is used as is, and thus its outside dimension 
is reduced by approximately 2 0 mm. Furthermore, the 
window frame A becomes narrower by approximately 2 mm 
in comparison to a case where a bending method is 
applied to the three -layered structure, and thus its 
outside dimension is reduced by . .approximately A ... mm . 
Moreover, since the TAB package 5 can be bent without 
having a slit, the copper foil 4 has extremely small 
possibility for being disconnected, thus having high 
reliability for connecting. 
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